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A AB BS ST TR RA AC CT T
B Ba ac ck kg gr ro ou un nd d   a an nd d   O Ob bj je ec ct ti iv ve es s: : Open ventral hernia repair
is associated with significant morbidity and high recurrence
rates. Recently, the laparoscopic approach has evolved as
an attractive alternative. Our objective was to compare
open with laparoscopic ventral hernia repairs.
M Me et th ho od ds s: : Fifty laparoscopic and 22 open ventral hernia
repairs were included in the study. All patients under-
went a tension-free repair with retromuscular placement
of the prosthesis. No significant difference between the 2
groups was noted regarding patient demographics and
hernia characteristics except that the population in the
open group was relatively older (59.4 vs 47.82, P<0.003). 
R Re es su ul lt ts s: : We found no significant difference in the oper-
ative time between the 2 groups (laparoscopic 132.7 min
vs open 152.7 min). Laparoscopic repair was associated
with a significant reduction in the postoperative narcotic
requirements (27 vs 58.95 mg IV morphine, P<0.002) and
the lengths of nothing by mouth (NPO) status (10 vs 55.3
hrs,  P<0.001), and hospital stay (1.88 vs 5.38 days,
P<0.001). The incidence of major complications (1 vs 4,
P<0.028), the hernia recurrence (1 vs 4, P<0.028), and
the time required for return to work (25.95 vs 47.8,
P<0.036) were significantly reduced in the laparoscopic
group.
C Co on nc cl lu us si io on ns s: : Laparoscopic ventral hernioplasty offers
significant advantages and should be considered for
repair of primary and incisional ventral hernias.
I IN NT TR RO OD DU UC CT TI IO ON N
Incisional and primary ventral hernias represent a fre-
quently encountered and at times frustrating problem for
the general surgeon. Open repair of these hernias can be
very challenging with significant associated morbidity
(20% to 40%).1-2 They often (3% to 13%) complicate an
otherwise uneventful abdominal operation,3 or present
as an acute incarceration (6% to 15%) and strangulation
(2%) mandating immediate surgical repair.4 Additionally,
a significant period of hospitalization is often required
for recovery. Furthermore, depending upon whether a
simple suture or prosthetic repair is used, open ventral
hernia repair is associated with a 46% and 23% recur-
rence rate, respectively.5
Recently, laparoscopic repair of ventral hernias has
infused the field with new interest and enthusiasm. A lit-
erature review shows that laparoscopic ventral hernia
repair has a short hospital stay (1.8 days) with acceptable
complication (20%) and recurrence (4.7%) rates ( (T Ta ab bl le e
1 1) ).3,6-25 Five previously published studies21-25 compare
the results of open and laparoscopic ventral hernia
repair. These clearly demonstrate that the latter approach
significantly decreases hospital stay. Unfortunately, many
inconsistencies exist among these 5 studies with respect
to the operative time, associated morbidity, and recur-
rence rate ( (T Ta ab bl le e   2 2) ).21-25 Moreover, significant variability
exists regarding the surgical techniques in some of these
studies.
The present study represents a retrospective comparative
analysis of laparoscopic and open ventral hernia repairs.
The 2 groups were carefully selected to match for hernia
characteristics, surgical technique, and associated comor-
bid factors. Differences in the operative time, hospital
stay, and complication and recurrence rates were inves-
tigated. Lastly, the impact of the laparoscopic approach
on postoperative recovery time was evaluated for the
first time by comparing the length of nothing by mouth
(NPO) status, pain control, and time required to resume
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regular activities, including the return to work.
M MA AT TE ER RI IA AL LS S   A AN ND D   M ME ET TH HO OD DS S
P Pa at ti ie en nt t   C Ch ha ar ra ac ct te er ri is st ti ic cs s   a an nd d   S Se el le ec ct ti io on n   C Cr ri it te er ri ia a
This is a retrospective review of ventral and incisional
hernioplasties that were performed by the senior authors
(JK and PL) between 1994 and 2000. Fifty patients under-
went a laparoscopic ventral hernia repair and 22 patients
an open prosthetic repair. All patients had a tension-free
repair with retromuscular (extra- or intraperitoneal)
placement of the prosthesis with a 2- to 4-cm overlap
(inlay), resembling the Stoppa technique.26 To keep the
groups as comparable as possible, all patients who
underwent suture repair or prosthetic repair with the
onlay, sandwich or edge-to-edge, patch-to-fascia tech-
nique were excluded from the study. Furthermore, the
patients in the 2 groups were carefully selected to match,
as closely as possible, for sex, age, body mass index,
associated comorbid factors, and hernia characteristics
( (T Ta ab bl le es s   3 3   a an nd d   4 4) ). No significant difference between the
2 groups was noted regarding patient demographics and
hernia characteristics, other than the fact that the open
group consisted of a relatively older population (59.4 vs
47.82, P<0.003).
O Op pe er ra at ti iv ve e   T Te ec ch hn ni iq qu ue e
Laparoscopic access to the abdominal cavity was gained
with the Veress needle, the optical trocar (Visiport™,
USSC, Norwalk, CT), or the open blunt technique
(Hasson type). The camera port (11 mm) and 2 or 3
working ports (5 mm) were placed as far away as possi-
ble from the hernia defect. The 0° laparoscope was used
in the majority of cases, although the 30° laparoscope
was available and used when significant adhesiolysis was
required. Adhesiolysis was performed with laparoscopic
scissors, electrocautery, or the Harmonic scalpel (USSC,
Norwalk, CT). An appropriately sized mesh was placed
at the subfascial plane either extraperitoneally or
intraperitoneally, extending at least 2 to 4 cm beyond the
edges of the defect. The Gore-Tex DualMesh (W. L. Gore
T Ta ab bl le e   1 1. .
Laparoscopic Ventral Hernia Repair:
Review of 21 papers (1993 through 2000)
No.of Patients 10-407* (45)†
Hernia Size (cm2) 20-155* (102)†
Op Time (min)  40-210* (95)†
Hospital Stay (days)  0-4.3* (1.8)†
Complications
Minor 4.5-27.2%* (16.5%)†
Major 0-14.2%* (2%)†
Total 13-62%* (20%)†
Mesh Type
Gore-Tex 70%
Marlex 25%
Prolene 4%
1st Meal (days) 1.8
Return to Normal
Activity (days) 15
Recurrence 0-13%* (4.7%)†
Follow-up (mos) 7.5-51* (21)†
*Range of mean values.
†Median of mean values.
T Ta ab bl le e   2 2. .
Laparoscopic vs Open Repair (L/O): Review of the Literature
Study No.(L/O) Study Type* Size (cm2) Op-time (min) Stay (days) M&M Recurrence Cost ($1,000) Follow-up (mos)
Holzman21 21/16 R 105/148 128/97 1.6/4.9† 5/5 2/2 4.3/7.2 20/19
Park22 56/49 R 99/105 95/78† 3.4/6.5† 10/18† 6/17 - 24/53†
Carbajo23 30/30 P 139/142 87/111† 2.2/9† 6/35 0/2 - 27/27
Ramshaw24 79/174 R 73/34 58/82 1.7/2.8 15/26 2/34 - 21
DeMaria25 21/18 P - - 0.8/4.4† 13/13 1/1 8.2/12.4 12-24
*R=retrospective; P=prospective.
†Statistically significant difference.& Assoc., Flagstaff, AZ) was most frequently used (62%),
followed by the Composix mesh (C. R. Bard, Inc.,
Cranston, RI) in 28%, and the polypropylene mesh
(Atrium Medical Cooperation, Hudson, NH) in 10% of
patients. The polypropylene mesh was used only in situ-
ations in which we were able to dissect a sufficient flap
of peritoneum to allow complete coverage of the
implanted mesh, and was secured primarily with tacks
(5-mm tacking device, Autosuture, USSC, Norwalk, CT).
The DualMesh and the Composix mesh were secured
with a minimum of 4 nonabsorbable sutures placed no
more than 5 cm apart prior to intraperitoneal introduc-
tion. These sutures were then anchored transmurally
with the aid of a percutaneous suture passer (reusable
Carter-Thomason, Inlet Medical Inc., Eden Prairie, MN or
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disposable W. L. Gore & Assoc., Flagstaff, AZ). Circum-
ferential fixation of the mesh was completed with tacks
placed approximately 1.5 cm apart. All port sites larger
than 5 mm were closed with sutures under laparoscopic
visualization.
Open ventral hernia repair was performed according to
Stoppa’s technique, as previously described. Gore-Tex
DualMesh (W. L. Gore & Assoc., Flagstaff, AZ) was used
in 35% of the open repairs followed by Composix mesh
(C. R. Bard, Inc., Cranston, RI) in 30%, polypropylene
mesh (Atrium Medical Cooperation, Hudson, NH) in 30%
and Vicryl mesh (Ethicon Inc., Somerville, NJ) in 5%.
D Da at ta a   C Co ol ll le ec ct ti io on n   a an nd d   F Fo ol ll lo ow w- -u up p
Data were collected from hospital and outpatient office
charts, as well as by telephone interviews. Standardized
data included patient demographics, postoperative pain
control, complications, recurrence, and activities. No sta-
tistically significant difference in the length of follow-up
existed between the laparoscopic and open groups (20.8
and 26 months, respectively). Sixteen patients (32%) in
the laparoscopic group and 6 (27.7%) in the open group
were lost to follow-up.
S St ta at ti is st ti ic ca al l   A An na al ly ys si is s
Statistical analysis of parametric data was performed with
the 2-tailed, Student t test for unpaired variables or with
the ANOVA test for more than 2 variables. The Mann-
Whitney U test and the Kruskal-Wallis test were used for
categorical data with 2 or more variables, respectively. A
P value of .05 or less was considered significant.
T Ta ab bl le e   3 3. .
Patient Demographics
Lap Open P
No.of patients 50 22
Age (yrs) 47.8 59.4 <0.003
Sex (M/F) 17/33 8/14 NS
BMI (Kg/m2)* 32.62 33.65 NS
Patients with comorbid factors 29 17 NS
*BMI=Body mass index.
T Ta ab bl le e   4 4. .
Hernia Characteristics
Lap Open P
Size (cm2) 124.6 201.6 NS
Location
Midline 40 17 NS
Lateral 10 5
Type
IVH* 42 21 NS
PVH† 8 1
No.of previous
repairs per patient 1.3 1.3 NS
*IVH=Incisional ventral hernia.
†PVH=Primary ventral hernia.Comparison of Open and Laparoscopic Prosthetic Repair of Large Ventral Hernias, Raftopoulos I et al.
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R RE ES SU UL LT TS S
Five patients were excluded from the laparoscopic group
because conversion to open repair was required due to
adhesions (3 patients), inability to establish pneumoperi-
toneum (1 patient), and an ill-defined defect (1 patient).
No significant difference in the operative time was noted
between the 2 groups (laparoscopic 132.7 min vs open
152.7 min). Conversely, patients who underwent open
repair required significantly higher doses of narcotics
than those in the laparoscopic group (58.95 vs 27 mg IV
morphine, P<0.002). Similarly, the lengths of NPO status
(55.3 vs 10 hrs, P<0.001) and the hospital stay (5.38 vs
1.88 days, P<0.001) were significantly longer in the
patient group that underwent open repair ( (T Ta ab bl le e   5 5) ).
The incidence of major complications was significantly
higher in the open group (4 vs 1, P<0.028). One postop-
erative death occurred due to respiratory failure in the
open repair group. Also occurring in this group were a
postoperative small bowel obstruction that resolved with
conservative management, a splenic abscess, and a case
of pulmonary embolism that responded to heparin thera-
py. One laparoscopic hernioplasty was complicated by a
postoperative complex hematoma that eventually
required removal of the prosthesis ( (T Ta ab bl le e   6 6) ).
On the contrary, no significant difference between the 2
groups was noted in the incidence of minor complica-
tions. It is of interest that the incidence of postoperative
ileus was higher in the open group (13.6% vs 4%), even
though it did not reach a statistically significant differ-
ence. The likelihood of wound infection and seroma for-
mation was similar in the 2 groups ( (F Fi ig gu ur re e   1 1) ). All sero-
mas resolved spontaneously without requiring percuta-
neous needle aspiration.
During follow-up, 4 (18.2%) patients in the open repair
group developed a recurrence compared with only 1
(2%) patient in the laparoscopic group, which had
recurred after removal of the prosthesis. Our results
revealed a significant reduction in the recovery time for
patients in the laparoscopic group. They returned to
work earlier and resumed regular activities more rapidly
( (T Ta ab bl le e   7 7) ).
D DI IS SC CU US SS SI IO ON N
Obviously, a concern exists about selection bias in our
T Ta ab bl le e   5 5. .
Postoperative Results
Lap Open  P
Operative time (min) 132.7 152.7 NS
Pain control 
(mg iv morphine) 27 58.95 <0.002
Length of 
NPO status (hrs)* 10 55.38 <0.001
Length of 
hospital stay (days) 1.88 5.38 <0.001
*NPO=nothing by mouth.
T Ta ab bl le e   6 6. .
Postoperative Complications
Lap Open  P
Minor 13 6 NS
Major 1 4 <0.028
T Ta ab bl le e   7 7. .
Follow-up Results
Lap Open  P
Return to 
regular activities (days) 21.1 33.75 NS
Return to work (days) 25.95 47.8 <0.036
Hernia recurrence 1 4 <0.028
F Fi ig gu ur re e   1 1. . Minor complications.study, because of the retrospective nature of the data
analysis. To maintain the validity of our results, certain
inclusion criteria were used in patient selection. The
technique used for inclusion for all ventral hernioplasties
included (laparoscopic and open) resembled the tension-
free, inlay prosthetic repair described by Rives, Stoppa
and Wantz. In contrast to 3 previous comparative stud-
ies,21,24,25 primary suture repair and onlay mesh place-
ment were excluded from our study because they are
dissimilar to the laparoscopic technique and are also
associated with higher recurrence rates.5,27
Furthermore, particular attention was given to the demo-
graphic profile and the hernia characteristics, which were
relatively similar in both groups ( (T Ta ab bl le es s    3 3    a an nd d    4 4) ).
Considering the importance of proper terminology in
ventral hernias (primary, incisional, or recurrent incision-
al), as this reflects upon the outcome and associated
morbidity of the repair,6 we discovered no difference in
their incidence between the 2 groups ( (T Ta ab bl le e   4 4) ). Lastly, a
special effort was made to include only patients from a
specific period (1994 to 2000) to achieve a similar length
of follow-up for all patients. We believe that significant
differences in the length of follow-up between the 2
groups, as in a previous comparison study by Park et
al,22 can reflect differences in the level of the surgeon’s
experience, choice of repair, and quality of perioperative
care, which ultimately may weaken the results and not
allow for a statistical comparison of recurrence rates.
Nevertheless, our study confirms previous reports
demonstrating that laparoscopic ventral hernia repair sig-
nificantly shortens hospital stay ( (T Ta ab bl le e    2 2) ).21-25 On the
other hand, we found that the laparoscopic approach
does not prolong operative time, as previously suggest-
ed.22 Although, in our study the overall complication rate
was not different between the 2 groups, interestingly we
observed a significant decrease in the incidence of major
postoperative complications. Our study is also the first to
produce statistically supporting evidence for an existing
significant difference in the recurrence rate in favor of
the laparoscopic group.
The only published, prospectively randomized study
comparing the open and the laparoscopic repair of ven-
tral hernias is that by Carbajo’s group.23 Congruent to our
results, Carbajo et al demonstrated that the laparoscopic
approach decreases the incidence of complications and
hernia recurrence. However, other parameters, such as
postoperative pain control and length of recovery, were
JSLS(2003)7:227-232 231
not evaluated in his trial. Our study is the first to validate
the presumption that the laparoscopic approach does
indeed significantly improve the patient’s postoperative
comfort and allows faster recovery. Furthermore, we
show that laparoscopic repair is associated with earlier
return to work and regular activities. Without a doubt,
this observation is expected to positively affect the bur-
den on financial and human resources that results from
temporary disability, including days off from work, after
ventral hernia repair.
Clearly, laparoscopic ventral hernioplasty offers signifi-
cant advantages over the open approach. It provides bet-
ter visualization of the hernia defect, leading to a more
adequate repair, which probably explains the associated
lower recurrence rate. Also, by significantly shortening
the hospital stay and to a lesser extent the operative time,
it decreases the overall health care costs counterbalanc-
ing and most likely offsetting the higher equipment costs.
The faster recovery time, the markedly improved post-
operative patient comfort and the reduced complication
rate observed with the laparoscopic approach will entire-
ly change the concept of the “frustrating problem” and
the significant morbidity that surgeons often encounter
with ventral hernia repair.
C CO ON NC CL LU US SI IO ON N
Based on these data, the laparoscopic approach is an
attractive alternative and should be considered for the
repair of primary and incisional ventral hernias.
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